Ceramide induces non-apoptotic cell death in human glioma cells.
Ceramide causes either apoptosis or non-apoptotic cell death depending on model system and experimental conditions. The present study was undertaken to examine the effect of ceramide on cell viability and its molecular events leading to cell death in A172 human glioma cells. Ceramide induced cell death in a dose-dependent manner and the cell death was dependent on generation of reactive oxygen species and lipid peroxidation. TUNEL assay, Hoechst 33258 staining, and flow cytometric analysis did not show typical apoptotic morphological features. Ceramide caused phosphorylation of extracellular signal-regulated kinase (ERK) and p38, but the cell death was not affected by inhibitors of MAPK subfamilies. Ceramide caused ATP depletion without loss of mitochondrial membrane potential. Ceramide did not induce caspase activation and ceramide-induced cell death was also not altered by inhibitors of caspase activation. Transfection of dominant inhibitory mutant of IkappaBalpha (S32A/36A) and pretreatment of pyrrolidinedithiocarbamate, an inhibitor of NF-kappaB, enhanced ceramide-induced cell death. These results indicate that ceramide causes non-apoptotic, caspase-independent cell death by inducing reactive oxygen species generation in A172 human glioma cells. NF-kappaB is involved in the regulation of ceramide-induced cell death in human glioma cells.